In the extended structure of the title molecular salt, C 6 H 9 N 2 + ÁC 7 H 7 O 3 S À , the cations and anions are linked by N-HÁ Á ÁO hydrogen bonds to generate [010] chains.
Structure description
As part of an ongoing research programme, we are investigating the structural chemistry of the molecular salts of benzene-1,2-diamine. In a recent data report we described the crystal structure of benzene-1,2-diaminium bis(4-methylbenzene-1-sulfonate), 2 (Narvekar & Srinivasan, 2020) . The structure of another molecular salt of 4-methylbenzene-1-sulfonic acid containing both mono and diprotonated cations of benzene-1,2diamine, namely 2-aminoanilinium benzene-1,2-diaminium tris(4-methylbenzene-1sulfonate), 3, was reported earlier (Amirthakumar et al., 2018) . The Cambridge Structural Database (CSD; Groom et al., 2016) lists several structurally characterized salts of benzene-1,2-diamine containing the monoprotonated 2-aminoanilinium cation or the diprotonated benzene-1,2-diaminium dication.
In this report, we describe the crystal structure of the title salt, 1, which is the third anhydrous compound that can be isolated from the benzene-1,2-diamine/4-methylbenzene-1-sulfonic acid/water system. The title salt was obtained by an aqueous reaction of the aromatic diamine with 4-methylbenzene-1-sulfonic acid in a 2:1 molar ratio, unlike 2, which was crystallized from a 1:2 reaction.
The asymmetric unit of 1 consists of one 2-aminoanilinium cation and one 4-methylbenzene-1-sulfonate anion ( Fig. 1 ) with all atoms located in general positions. The geometric parameters of the cation and the anion are in their normal ranges and are in agreement with previously reported data (Mishra & Pallepogu, 2018; Narvekar & Srinivasan, 2020) .
All the oxygen atoms attached to the sulfur atom of the sulfonate moiety of the anion function as hydrogen-bond acceptors (Fig. 2) , while four of the five H atoms attached to the N atoms of the 2-aminoanilinium cation function as hydrogen-bond donors, resulting data reports in a total of four N-HÁ Á ÁO hydrogen bonds (with two occurring within the arbitrarily chosen asymmetric unit; Table 1 ). Thus, the cations and the anions are linked only via N-HÁ Á ÁO hydrogen bonds, as observed earlier for 2. The extended structure of 1 features [010] hydrogen-bonded chains, with adjacent cations and anions related by the 2 1 screw axis ( Fig. 3 ).
Synthesis and crystallization
Freshly recrystallized benzene-1,2-diamine (216 mg, 1 mmol) was dissolved in aqueous ethanol (25-30 ml) . Into this, an aqueous solution of 4-methylbenzene-1-sulfonic acid (190 mg, 1 mmol) was added. The clear reaction mixture thus obtained was left aside for crystallization. After a few days crystals of 1 in the form of colourless blocks slowly separated. The crystals were filtered and dried in air. Yield 45%. Table 1 Hydrogen-bond geometry (Å , ). (2) 3.097 (3) 165 (2) Symmetry codes: (i) Àx þ 1; Ày; Àz þ 1; (ii) Àx þ 1; Ày þ 1; Àz þ 1.
Figure 3
A view down [010] of the packing in 1 with N-HÁ Á ÁO hydrogen bonds shown as dashed lines.
Figure 1
The molecular structure of 1 with displacement ellipsoids drawn at 50% probability level. Hydrogen bonds are shown as blue dashed lines.
Figure 2
The hydrogen-bonding scheme around the 4-methylbenzene-1-sulfonate anion. Symmetry codes: (i) -x + 1, Ày, Àz + 1; (ii) Àx + 1, Ày + 1, Àz + 1. (2) 3.097 (3) 165 (2) 
